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AREAS OF WORK AND PERSONNEL 
The investigative work of the Commission has been carried out during 1945— 
1946 st four stations: 
1) New Haven, Conn. Yale bastsiniusier | School of Medicine. 


a. Hepatitis Laboratory, under Maj. (now Dr.) W. P. Havens, Jr. 


b. Poliomyelitis winks under Drs. Melnick, Wenner and 
Horstmenn. 


2) Cincinnati, Ohio. The Children's Hospital Research Foumdation end 
University of Cincinneti College of Medicine. 
The Dengue end Sendfly Fever Leboratory which has also been 
concerned vith Japenese B encephzlitis, under Lt. Col. 
poy Ir.) A. B. Sabin, director, end Cept. R. ¥. Schlesinger, 
{.D., end Capt. W. G. Jehnes, &n.C. 


3) Sen Frencisco, Calif. The G. W. Hooper Foundation, University of 
California. 


The Fncephelitis Laboretory, under Dr. ‘¥. McD. Hammon, director, 
and Dr. . C. Reeves and W. N. Mack. 


4) New York City. Rockefeller Institute. 


The Mncephelitis Laboretory, under Irs. P. K. Olitsky and 
J. Casals. 


The following members and assistants of the Commission heve been separated 
from the Army during the past year: 
1) Lt. Colonel A. B. Sebin, November 1945. 
2) Major ¥, P. Havens, Jr., January 1946. 
3) Captain W. G. Jahnes, December 1945. 


4) Captain R. W. Schlesinger, April 1946 


Pe. fF. K. Olitsky's contract with the Commission was terminated as of 1 
_denuery 1946. Occasion is taken at this time to express great appreciation to 
: Tr. Olitsky and Dr. Casels who, elthough they were not members, have contributed 


_ greetly to the work of the Commission. 


ACTIVITTFS IN 1945-1946 


‘ summery of the work done from 194] to 1946 has been presented in the form 
of ¢ "History of the Neurotropic Virus Tisecese Commission". Before departing for 
Tokyo in Februrry 1946, Dr. Peul left the following statement for this report: 
"With the cessation of hostilities, the task of the Commission has been one of sum- 
marizing, completing the projects initiated under war conditions, and reconversion." 
some idea of the difficulty of fulfilling this task may be gained from the following 
cetivities of the Commission since the cessation of hostilities: 

«) Intensive work in the laboratories of Doctors Hammon and Sabin on the 
specimens they brought back from the encephalitis outbreak on Okinawa, 
with special reference to the problems of serological diagnosis and 
epidemiology of Japanese cncephalitis. 

b) Studies on umnidentified viruses from Japan in Dr. Sabin's laboratory. 

¢) Isolation and identification of dengue viruses from an outbreek in 
India, end the pursuit of new developments in the leboratory studies 
of dengue. 

d) An expedition to Pename in January end Februcry 1946 to study the fevers 
of undetermined etiology. 

e) The departure in February 1946 of Doctors Paul and Hammon for Japan at 
the request of Col. Crawford F. Sams, M.C., Chief, Public Health and 
Welfare Section, SC/P, GHC, AFPAC, on @ special mission in connection 
with plans for the control of Japanese B encephalitis in Japan and 


Koree during the semmer of 1946. 


Japanese B Incephelitis.}-An outbreak of encephalitis on Okinawa which began 


in the native population carly fm July 1945 and later affected military personnel, 
was studied by members of the Commission (Lt. Col. Sabin, July 30 to Sept. 10, and 
Drs. Hammon and Reeves, Aug. 26 to Sept. 20), as well as by n team of the Navel 


: Medical Reseerch Unit No. 2 which was first on the scene. The etiology was establishec 
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as Japanese B virus by serological methods snd by the isoletion aud identification 
of a strain of virus from a fatal case. Attempts to isolate virus from the blood 
and cerebrospinal fluid yielded negative results. Although only a fraction of the 
native cases were located, approximately 120 patients, predominantly children, were 
clinically ciagnosed as encephalitis; 33 of these patients cied. The great majority 
of the 38 military personnel thet were considered as possible cases hed very mild 
signs and symptoms; in only 8 of these--all with severe or moderately severe mani- 
festations of encephalitis--was it possible to meke a definite serological diagnosis 
of Japanese B virus infection; in the two fatal ceses the dizgnosis of encephalitis 
was mode histologicelly and small smounts of antibody for Japanese B virus were 
demonstreted in serum obtained from them severel deys before ceeth. 

The decision to veccinate the militery personnel stationed near netive foci 
of infection was resched by the local command errly in August et a time when the 
future course of the outbreek couic not be predicted. The mouse brein veccine menu- 
fectured in the preceding 6 months wes used. Reports are aveileble on 53,139 indi- 
viduals who received the two doses (2 cc. each) of veccine anc 2,274 individuals an 
hac only one dose. While enough vaccine for ebout 77,000 indivicuals wes distributed, 
the exact number veccinated is not known because reports were not obtsinec from units 
which departed for Korea anc Jepen. No reactions suggesting e demyelinizing enceph- 
alopethy were observec, but 5 cases of & polyneuritis-like syndrome were recorded. 
Nineteen instences of allergic reactions, ell with good response to adrenslin, were 
also reportec. However, owing to the disturbec conditions on Okinava and the netural 
course of the epidemic no evidence wes obtained cither for or against the protective 
effect of the veccine. 

dmong the observetions of epideniologicel significance, the following may 
be mentioned: «) The suspicion thet Okinews wes an endemic focus wes confirmed by 
finding neutralizing entibodies in 90 per cent of the natives (without history of 
encephalitis) over 20 yeers of rge (group of 30), in 50 per cent in the ese group of 


10 to 19, and in none of 16 individuels in the ege group of 1 to 9; b) neutrelizing 


TTR ~~ 4. 
antibodies were also found in the horse, gocet, and cow but not in chickens. The 
feilure to isolate virus from Culex quinguefascistus, the predominant moscuito during 
the outbreok, agrees well with the absence of entibodies in chickens, and suggests 


that some other mosquito, biting the larger domestic animels end human beings by 


preference,jmight heve been the vector on Okinowe, 


angue,-rTyo adds theme? streins of dengue virus were isolated curing the 
pest yeer from serum specimens brought from Indis by Gol... Hewien L. Blumgart, Roth 
of these strains proved 3 be immunologicslly identicel with the oripinel strain of 
virus isolated from Hiweid. Repezted attempts were made to isolete a virus by inocu- 
lation of human subjects with sere obteined in the Philippines anc Okinawe during 
outbreeks of febrile illmesses diagnosed as atypical dengue, but without success. 

The Haweii strain of dengue virus has now undergone 32 consecutive passages 
in mice, with an increese in its intrecerebral LDgg titer from 107* to 1074. Even 
after this thorough aduptation, the virus is pathogenic for mice (by the intracere- 
bral and not the intreperitoneal route), but not at all for cotton rats, hemsters, 
guinee pigs or rabbits--a host renge by which it cen be distinguished from other 
known viruses. The primary attack in mice is on the neurones, while biopsies of 
‘the human skin lesions suggest thet in men the primary attack is on the blood ves- 
sels. The identity of the momse prsseged virus hes now been proved by many huncn 
enc serologicel tests. In the process of this capte tion to mice the virus underwent 
£ change or mutation, whereby it hes lost the capacity to produce the severe illness 
ond protracted fever chrracteristic of the originel disease, but hss retained the 
capacity to produce the resh, and subsequent immunity to the unmocified dengue virus. 
The extract from a single mouse brain has been found to contain at least 10,000 human 
immunizing doses, and an effective lyophilized vaccine consisting of this modified 
mouse virus has been prepared. 

After 16 to 18 passages in mice, but not with earlier passages, it proved 
; 


possible to propegate the virus in embronated eggs when 5-day old embryos were used 


for inoculation and e period of 8 to 10 deys at 35° C. for incubation. A satisfactory 


mouse neutralization test has ne been worked out and its use has already yielded 
Gate of epidemiologic sipnificence. The most interesting edvance in this work was 
made during the last few months when it wes found that the 3 New Guinee strains of 
dengue virus which are immunologicelly different from 211 the others, and which for 
2 years resisted adaptation to mice, could finslly be propagated when the initial 
passeges were mede in "dba" mice, a special, genetically homogeneous breed. 

Two streins of mouse virus obtainec from Ir. Ishii in Japan, who stéted 
thet they represented Japanese dengue viruses, received s systematic investigation. 


They were found to be tio strains of the same virus, but entirely different from the 


dengue viruses isoleted by us from verious parts of the Pacific end Indie, as regerds 


ticle size, and immunologicel identity; furthermore, the properties of. 
virus did not carrespon¢c to any other known virus. 
fectious Hepetitis and Homologous Serum Jaundice (Dr. Havens).--During / 
the past year et the Hepatitis Laboretory et ae, 60 human volunteers (conscientious 
objectors end prisoners*) heve been inoculated curins experiments in the transmission 
of infectious hepatitis and homologous serum jaundice. 

Compsretive studies of the beheviour of our two streins of virus in man 


heve demonstreted certain similerities end differences which ere recorded in the 


following table: 


See et ne ee ee SR A a eG Se 
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*This work hes been made possible by the collshoretion of the following agencies: 
Yale University School of Medicine; the Bureeu of Personnel, Stete of Connecticut; 
the Viddletown anc Norwich Stete Hospitels of Connecticut; the Federal Correctional 
Institution, bie ce the U. &. Public Health Service; the Netionel Association 


for Religious Objectors; end the Connecticut State Prison, Wethersfield, Ct. 


ee 


HO" JLOGOUS 
SERUM JAUNDICE 


Teterogenic Agent INFECTIOUS 
HEPATITIS 


nme nae 


La Prapre bility. Seitz EK. Seitz EK. 

2. Resistance to heet. 56°C. for 30 56°C. 60 minutes. 
minutes. 
| 3. Host renge. Men. Men. 
| 4. Incubation Period. 15 - 34 56 - 134 
(Days) 
| 5. Presence in Stool. Acute phase. Not demonstreted. 
1 6. Prese.ce in Serun. Acute phase. Insubetion period and 

acute phese. 
7. Route of infection. Perenteral or Parenterrl inoculetion. 
(Fxperimental) orel inocu- 
lation 


8. Immunity. 
a. Homologous ~ Present. 
b. Heterologous Not tested. 


Not tested. 
None. 
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Clinical studies of experimental infectious hepatitis have also been mace. 

A regular pettern of hemetologic response with leukopenie, lympnopenie, end neutro- 

- peniec is sssocieted with the eppesrence of fever. Leter in the pre-icteric period ¢c 
relative lymphocytosis with numerous :typiccl cells is ¢ common phenomenon. Gcstro- 
scopic exeminetions were msde on 6 prtients cnd reverled cn acute superficicl grstri- 
tis during the scute phase of disease vith subsidence in convelescence. f/ttempts to 


_ correlste these chenges with roentgenogrephic chenges were unsuccessful snd the occr- 


sions] roentgenogrephic evidence of gestritis or duodenitis wes equivoc:l. 

fn cttempt to trensmit our strein of infectious hepatitis to A young 
(2-3 yeers) chimpanzees was unsuccessful. 

fn effort was made to test two lots of samma elobulin curing cn outbreck 
of infectious hepetitis in aschool for mente] defectives in Southbury, Coipeck ibis 
to determine: a) the minimum effective prophylectic dose of one lot, and b) the 
prophylactic effect of the second lot. The epidemic wis too.brief for « satisfectory 


test. 


2. Isoletion of Virus from Arny Matericl.--During 1945-46 V 


nn es, 


Poliomyelitis. 


4 meterial wos receivec mostly from the Philippines consisting of 6 seperete lots of 


” FT) eae) 4 & 4 ca) 2 ae eee ee y 
stool specimens end specimens of spinel cord and brein in glycerin. Stool specimens 
were slso received from Italy. From these materials poliomyelitis virus was isolated 
11 times: 5 times from stool specimens sent from the Philippines, and 5 times from 
humen centrel nervous system anc once from monkey (pessage) brein from the Philip- 


pines. Informetion derived from these tests, beccuse of the long time required for 


their completion, hes hed little clinicel spplieztion, elthough it he 


we! 


provea of 
epidemiologicel velue. 

B. The outbreek at Ft. McClellen,--—Puring “crch enc April 1945 cn unusurl, 
sh:rp, end moderately serious outbreak of poliomyelitis occurred <t Ft. McClellen, 
Mebeme. The seriousness wes cue to the fect thrt of the 17 czses, 10 were bulb:r 
in type, enc 3 of these were frtsl.* The chronologicel] grouping of the csses sug- 
gested thet « large emount of virus might hrve been rether suddenly introduced into 
the comp populetion. The cases were mostly secttered throvghout the cemp, not 1 
petient knowing enother petient. Tests on water, milk, ice cre:m, sludge end flies 
collectec towercs the end of the outbresk were negitive for poliomyelitis virus. No 
definite cnswer could be rezched -s to the mode of sprecd. 

C. Fly «.betement project (frs. Melnick enc "erd).--Although poliomyelitis 
virus hes been detected in flies end in fly—contemin: ted food collected in epidemic 
‘reas, these findings do not establish the fly es a vector of poliomyelitis. It wes 
thought tht, if « feeues end substantial reduction in the flv population coulc be 
echievec in pert of « poliomyelitis epidemic crec, informetion might be forthcoming 
on the role plzyed by the fly in spreeding this ciserse. .D.T. was applied ac- 
cordingly in two epidemic cress, erch being rbout 4 scurre miles end inhebited by 
sone 67,000 end 27,000 people, respectively; ¢ temporary (5 to 20 dzys) reduction in 
flies wes achieved in both erees. No concinsions ern he drrwn, however, rercercing 
the effect of this spreying on the epidemic becruse in one eres (Paterson, N. J.) 


the epicemic feilec’ to progress following the spreying of T.D.T. in either the 
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*Poliomyelitis virus wes isoletec from the c.n.s. of one of the frtrl ceases. 


spreyed or the ii frees, end in the Suede oret lesckhfabd, 11i.); DeDats ne 
epplied in the fifth week, et a time when the epidemic was subsiding. 
Ficephalitis enc Poliomyelitis in the Fest (Dr. Hemmon). 

1. Epicemiologicel investigetions in Kern County, California. 

fn etiologic cisgnosis could be made in only 10% of 57 cases of supposed 
neurotropic virus infections in Kern County Generel Hospite] curing 1944. Four cases 
of St. Louis enceph:litis (ELF) end 2 of western eouine encephalitis (TEE) were dieg- 
nosed by demonstreting sn incresse in serum neutrrlizing entibocy titre. Polio- 
myelitis virus wes not detected in e number of other prtients. 


The yerr 1945 wes one of epicemic proportions for encephrlitis in horse 


enc men. WEE virus has been isoleted from ] fetrl erse end 17 onses heve been dirg- 
nosed es VEE chiefly by the complement Sie ves test. The letter also wes the merns, 
of dicgnosing two cases of mumps ence cephrlitis without prrotitis. 
2. P.P.T. Pncephealitis Control Progren. 

1) The use of residurl P.D.T. in buildings which serve cs resting pleces 
for mosquitoes wes quite effective, causing st lezst ¢.90 per cent reduction of the 
total calculated expected culex populetions in those buildings. 

2) D.D.T. in diesel oil (200 mg./sq.ft.) on wnpeinted dry wood is cerried 
Ceep below the surfece leeving -lmost no cetecteble residual efter e very short 
period of time (less then two months). A! xylene-weter emulsion procuced « better 
result on these surfaces. 

3) Any eres left wmspreyed (i.e., upper surfece of refters, between 
shingles, inside of box) or the unspreyed surfirce of cny article introduced efter 
spreying could usuelly be found herboring mosquitoes in frirly lerge numbers. 


4) Intensive lervel control messures plus resicual f.D.T. spreying of 


most buildings hes only © moderete effect on reducing the populetion of Culex mos- 


cuitoes over the sree ss e whole. 


5) WEE virus infection retes remeined high in Culex terselis within the 


trested arees. 


6) A serum neutrelization test survey of young chickens friled to demon- 
strete that L hinioetien in the number of resting mosquitoes in chicken houses resulted 
in 2 proportionate decrease in the incidence of infection in these birds. 
7) F similar survey of domestic and wild birds, wild rebbits, and ground 
saquirrels indiceted widespread infection in these groups. The pigeon and meadowlark 
hed very high retes. 


S) Although one cese of WEF in e horse occurred in the center of the 


spreyed aree, horse and humen clinical infection retes for the county were too low 


‘ 


7 


to lend sipnificence to the absence of other casesfin the creas studied. 

3. The "Californie" virus. This new egent, isolated from mosquitoes in 1944, wes 

shown to be unrels+ ted to Theiler's virus (mouse encephelomyelitis). Evidence hes 

been eccuired both from the field end leboretory suggesting thet ground squirrels 

end rabbits may serve as its reservoirs. 

4. Experiments with Jepanese B encephalitis virus (Jap. B). After 50 egg passages 

of Jap. B virus, the whole embryo yielded ea titre of in 78s? in mice. A satisfactory 

complement fixing enticgen wes made from such whole embryos. 
Chickens were found (experimentslly) capable of acting cs temporary reser- 

voirs. Thus, following subcutaneous injection of small amounts of virus, isolation . 

of virus from blood wes mace irregulorly from 48 to 168 hours. None wes detectec in 

the spleen. 

5. - poliomyelitis epidemic wes stuciec' in « treiler cemp at Mill Velley, Cslifornie, 

Poliomyelitis virus wes recovere¢ from throst swebs teken on three petients early in 

the Giserse. fn unusue]. fecture of this epidemic res the ere distribution. Guet 

he lf the coses occurred in acults. The moce of spresd in this outbreck wrs not 


elucidated. 


SCIENTIFIC REPORTS 
(Unpublished) 


1 April 1945 -~ 31 March 1946 


April Minutes - Meeting of 3 April 1945 in New York City. 


April by W. McD. Hammon. Poliomyelitis Bpidemics Investigated on the 
West Coast. 1. U.S. Navy Receiving Barracks, Portland, 
Oregon. 2. Occidental College, Los Angeles, California. 


May by R. Ward, and J. R. Paul. Report on the Outbreak of Polio- 
myclitis at Fort McClellan, Alabama (1 March - 15 April 1945) 

June by A. B. Sabin. Vaccination of Human Beings with Modified Dengue 
Virus. 

July by A. B. Sabin. Human Transmission Tests with Sera from F.U.0. 


Cases on Leyte (Philippines) during February and March 1945. 


Aug. by R. W. Schlesinger. A. Preparation of Dengue Veecine with Virus 
Propagated in Mice. B, Tests on Human Beings. 


Aug. by G. D. Gammon, and E. B. Schoonbdach. Investigation of Diphtheria 
and Polyneuritis in MTOUSA. <A PreliminaAr Report 


Sept. The Etiology of Infectious Hepatitis. 


Sept. by R. W. Schlesinger. Appendix I. Results of Immunity Tests 
to original report, “A. Proparation of Dengue Vaccine with 
Virus Propagated in Mice. B. Tests on Human Beings". 


Sept. by A. B. Sabin. Encephalitis in Okinawa - Report on Outbreak of 
the Disease among Civilian and Military Personnel During 
July, August, and Septomber 1945. 


Oct. The Virus of Poliomyolitis. 

Oct. Minutes - Mecting of 18 October in New York City. 

Oct. by W. McD, Hammon. Proliminary Report on Encephalitis on Okinawa, 1945. 

Dec. by J. L. Melnick, R. Ward, D. R. Lindsay, and F. E..Lyman,. Pre- 
liminary Report of Fly Abatement Studios in Urben Polio- 


myelitis Epidemics, 1945. 


Dec. History of the Commission on Neurotropic Virus Disenses, 1941-1945, 
or 4. B. Sabin. Isolation and Identification of Two Strains of 
Denguc Virus from "Fevers" omong U.S. Army Personnol in India. 


Dece by A. B. Sabin. Human Tronsmission Tests with Sern fron "F.U.0." 
cases on Mindoro, Philippine Isinnds (165th Station Hespital- 
Lt. Col. C. B. Philip, Sn. C.), during March nnd April, 1945. 
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Dec. 


Jan, 


JONes 


Feb. 


March 


March 


May 


May 


June 


June 


June 


July 


by A. B. Ssbdin. Dengue-Like Fever on Okinawn - Hunan Transmission 
Tosts. 


by A. B. Sabin. Immnological Identity of "Kalinina" and 
"Matsunaga" strains of Japanese B Encephalitis, obtained 
from Dr. Y. Kawakita and brought from Japan by Colonel 
Bruce Webster, 23 October 1945. 


by a. B. Sadin. Positive Serological Tests for Japanese B 
Encephalitis Virus with Sere fron Cases of Encephalitis 
in Military Personnel in Philippines (July - August 1945). 


by A. B. Sabin. Propertics ond Identity of on Alleged Mouse- 
adopted Dongue Virus Obteined from Dr. MN. Ishii in Japan, 
18 October, 1945. 


by W. MeD. Hemaon. Experience with the Complement Fixation 
Test in tho Dingnosis of Japanese B Encephalitis Virus 
Infections, 


by A. B. Sabin. Invostigntioa of Fevers of Undeternined Origin 
in the Canal Zone and Repubdlic of Panama with Special 
Reference to Possible Endemicity of Dengue and Phlebotomus 
(Sandfly) Fever. 
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